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(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress process along 
circumferential direction in an annular waveguide by 
refraining from destroying the balance of microwave 
plasma density, even under any condition. 
SOLUTION: This plasma processing apparatus comprises 
a plasma-generating chamber 9, a supporting means 2 
that supports a substrate W to be processed, a gas- 
introducing means 7, and an exhausting means 8. Two 
guiding openings 25A, 25B are formed on a microwave 
feeder 3 that feeds a microwave through a dielectric 
window 4, and the microwaves divided by an E-plane T— 
branch 15 are so guided to the guiding openings, that the 
directions of the electric vectors are mutually in reverse. 
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CF, CI, , SFa • N F 3 1Xi*ifiWfbtl&. 

[0068] * tcxmAwj * nmy^y x^asgg 

mtLXS i. AL T i , Zn, Tafe^ffiilt 

c ft 6gf* t l < »an)»©»f fc#as* a 1 * mm 
$6^c«b, As, pa<sr©F-fc:>y«ai*3OTittr 
mtc&m}tt*^xw8?zf$3^mtt>v~~ 

[0069] m&zmtmMf&m? zm&vumm*?* 

±LX<DmimrtZtLXte, O,, 0 3 , H, O, N 
O, N, O, NO, 6tl*. *te, 

LT« 4 N, , NH 3 , N,H 4 , ^VS^Jlisis^ 
1f> (HMDS) tt<b*3WStf&tiS. 
[0 07 0] Si^HOOW^J^^y--^^^*^ 
©^ t uttt, O, , 0 3 , H, O, 

H, , NO, N, O, NO, 

mfcmffivmmmz y -r ^>i&^© 

^ffl^iLTti, F, , CF 4 , CH, F, , C, F 
6 , C 4 F, , CF, CI, , SF 6 , NF 3 ^f^P 

[007 1 ] (SBK011) HiccTSoytv-Y^ajfi^^ 
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8JC*0^X^**S9l*i*»aiy. 1. 33X10 

fcWltt/X*2 s I m<DttUre:?9X'?ft^grtKW 
Alfc 0 our, »SffH8K:R»6tifc3>yi'*> 
^^;l/^*SBBSL, S9rt*l 3 3PaCC«J*Lfc. ^ 
9rt&c, 2. 4 5GHz<DW^P$®SJ:0 1. 5 k 

cops. ^x^ffijB#*3»AP8*^o 
r*ASftfc^#*t«9rtr»iH* si£Lt 

s^y :a>S1£<D;frfaCc{ftj&3tt& 0 
±<D7* h Uisx h J: OiMfcL* SWfc • Bfc* 

^ffi^ffiffift<t*teour»ffliOfc. 
[0 07 3] f#6n/tr * » yaasiewsMtM:. 

6. 6*zm/min±3. 5%iife"Cl!lf"C, III 
JOTSflM>-l. axiOVcm' t^fiC^l 
fc. 

[0 0 7 5 ] »«SfflftWiUr« % S-r>7>F*'<- 
*0. 5 Mm<DA lKB^^->*J^ffiCCJB«EStiyi:BJ 

oo>. i&tnmi o q cm) *mMLtc a sf, mm 

M3m*S2±^S:Si/c^ SEM*l9:8Gc<fcr)M9 

1. 3 3 x l 0- s PaCHB£r*EES1* 
ft:* »UTiBffiWfBl#f8 1 l<Dfc-*-Cc»«U S/»J 
3>StR%3 0 O'CCcflflSfcU RS«*C(D«K«:«f# 
Lfc. ^X^«fflffl^WAP7J:»)fflR*X*6 0 
0sccm<Di*fit\ &tc. */^>^/X?:2 00 s 

c cmCDSi£fiT , S9rtK:2fAL/Co our, $m<mcw> 

Vft>tltcz*>#tr#>XJ*)l>7$:Wmis* ^9F*i£2. 
6 6 PatCffi^SL/c. our, 2. 45GHz(DW^ 
PM©J:0 3. 0 kWCSASfltt&L/fc. *>< Ut, 
*9l*«c:/^Xv*«£S-e;fc. CCD^, a»A3ftfc* 

*^t*a9rtr»i8, »(g$nt?sttii^^ s/y 

B{ts/y3>MI*j^y=i>a«±«:i. OMmco/ssr 
tilt /SJgiiEK ■ *&-tt • jftbttfOKKCcoit't 

tr^PWH-Zys o (^d d d«) r«S£L3|W>fc. 

[0 07 6 ] f# etiftjnt^ y a >«©jsdWflfflca^ 

—fttt. 510nm/min±2. 5%<tffitfrCA^ 
<> MRfcjfefcl. 2xi o* p a (EES!) % y-*« 
SSI. 2X10- 10 A/cm 1 , iilI9MV/cm 
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(ostbx sw&Mr & & c t itmms t\tc 9 

[0 0 7 7 ] (3BRSW3) 1HC^L//C7>f^a$7 , 7 

BMt*> y ^ >«RC«Mki/ y 3 >Ko«Jfl5*tr-3 fc. 
[0 07 8]tSlJ!ffll»(bUt, I85 0mm«W9 
*i5il/>X*«ffll/fc. l/>X*SJ^S2±«c«ll, 
fc«, S9l*i*tt«U 1. 3 3xl0" 5 Pa(?)ffl^t 

[007 9] 1 6 0 s c c m(DWMV. £ 

tc> *s*s7>tfx& 1 0 0 s c cm(DiSltl9rt(c 
^AU/Co our, 3>^^*>x^^^*»HSO, S 
9F>9£0. 9 3 PatCf^Ofco our, 2. 4 5GH 
z©W*njS«BLfc*)3. 0 kW<D«#*39F*«c« 
j^L/Co 3Jp< UT, S9rtte:/7Xv*|^3i*;te B C 
<DRg, 3SA3ftfcSSR2/*K. ^9ftraiia, ^J»sn 

*>>^>:tf*<tKi£u a^>y=j>**Jw>x 

±K2 1 nm<DJ?3r*ffiLft: 0 
[008 0]^ iI^X4:2 00 sccmCiiSi 
r, 1 0 0 s c c m©airl 

9rttC2gAL/£o our, a>^^$>x^;i/^lS 

U ^9F*9£0. 1 3 Pa(C«J#Lfc. our, 2, 4 
5GHz<2>W ^diR«BJ:0 2. 0 kWcDm^?*^ 
X^£^9Wcgy£L/t 0 /P<0t, S9«6C^X 
■^t«*3*fc- t<D»K ttA3tifclHR#*tX» ^9 

>XQ:CT^Cfftj£3*i, ^^>#X<hJ5i£L, &*b 
5"J n>S#U>X±SC8 6 nmCW?3r*tai/fco JA 
Mfft. JiSBBBIt • i&— tt. J^^fcourSWLfc. 

[0081] nhtiitattf y ^ >Kac«M ts/ y ^ > 

0CD^aatS^-' J tt«^n^ti3 2 0nm/m i n 
±2. 0%, 3 5 0 nm/m in + 2. 3 £M£?r, R 
Hfe, 5 0 0nmWifi©Sa**^0. 3%<b©&rM» 

[0 08 2] HI Cc^Lfc^-ffnift^'^ 

[0 08 3] mmatbx. s±spcc^^>t>fx 

»2/ya>«t (ffi*ffi (100), 8K$10Qc 
m) *ffl^U/c„ ST, 2/ya>fflR*^*R2±«c 

an/cc m9ft*nmL. 1. 33xio- s Paoi 

*r»EL//t 0 t»c*rt-4rcca«u, i/yn>«R* 
3 0 0°CtcJHJ^U, ^S«^C©SSCC«f#U/c e 
^t5 00 sccmO»K, ^^c, ^r/^7>^ 
^2 o o s c ciiiCDijfttrl9rtcciAi/c e oi>r, 

9rt^4. 0PaCC«^L/c o our, 13. 56MH 

z (D^jgiffienfln^©^ 6 3 o o w©wa*3a$^&2 cc 
EnflnT^^i^tc, 2. 4 5GHz©v^^psffi«aai 



13 

■lu&wt^ya^iioKwsjfeaffiw^fRakai <se 

M) ^F*««*«c:t«cJ:'DIMIiLrte. 
[0 084] fehtitcmtis V ^ >JSCDfiHSi$ttS^ 
-ffiti240nm/min±2. 2%iI»"C, JR«6 
»SSE8. 5MV/cm, K7'J-t*otaS 

[0 08 5] (SSS6W5) 01 CCt^U/cW ^pjffi:/^ 

[0 0 8 6 ] WmtotLXlt. W>T>KX^~* 

0. 18 mnOA I — >±JC 1 MmfOiltvyn 

>*3&TOstifcpau«tJi5/y < i 

00) , ffiJn*l 0 Q cm) £ffi;£bfc 0 vy n 

1. 3 3 x 1 0- 5 PaCDffl^r^SEU/c o C« F, *1 
0 0 s c cm0^r^9rt*Cz*AUfco o^T?, SESt 

*1. 3 3 PaCOJE^CCffiJ^L/tc Ol^, 13. 5 6 
MH z<DiBJH«ffltt*«*&3 0 0W(D^«)^g 
2 &CEPfltrr£ 2. 45GHz©v^>7p«^ 

iKJ:92. 0 kW©«;fc*a9rtCC^Lfc. ^<L/t 

xtx^x^ggA-cttH. ^iwsti-cisttaitt*}. 
AtiK s a * > <fc x mtz** y =i >«w x * > y 

- 9 tc J: 9 SISiBfite 8 0 "C* xisfc-kM V o fc c 

i»*>^Jtt-«Hfc Witt, Rtf 
x?*>*^fco^T»ttLfc. xy*>4ffim** 

9^ (SEM) rMJHU ffPflOL/c 

[0 08 7] x»^>^aaacw*Htt#*y^ya 

>ajRtt»54 0nm/m i n±2. 2%, 2 0 iH*? 

■c. x->^>d/jBtt*>ec3fsa"r, v^pp-f^ 

[0 0 8 8] (J§ftffif6) 01 temhtc-vA Zufttf? 

xvwmmm&tom u , ^m&m+mmmmm* y r y 

[0 0 8 9) »#fflM*«fcL-C 6 00 nm/pcD^yr y 
-;l/X-r;l/ (PAE) J&JnfCilSO. 18um*-/b 
tfiBtiiStitc2 0 0 nmJ|(DS<t>"J 
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wi-^ps$s a ^> , ja>sfi (m*tt<ioo>. m 

Si$10Qcm) ^Etlfe *?\ S/y3>««*3E 

«*«2±«:K«ufca, a9rt**ssf»b. i. 3 

3xl0- s Pa(Di$t«EL/t e N H 3 £200sc 
cm<Difc*rg9rtKa»A0fc. UtSShlCWLW 
hntcX>#?Z>X'W7%:ffl&Ls M9rt* 1 . 3 
3PaCD)E*CC^L/co oi^, l. 5MHz<Dfl&/^ 

ffiflttfr&frh 5 o o w<c>m;fr£333M!M9:2 tcaflnrr & 

t£i>lc> 2. 45GHzCD-7^^PKlfiJ:02. 0 
#»SftTffitt«<t&9. t^y =J>*S©*foJ(c 

s«- i ox$r?$aiLft:. X5r^>y«. x ^^>^ 

fiSU^io i7?>y«tttt, x?*>^3ft/cPAEJgS 

<D»rB£j£Sssm^pswa (sem) rwwu wmL 

20 [0 090]x^> yaaCROf^— tt<fc*fM^ y n 
>«S?tbtt8 2 Onm/m i n ± 3. 2%. 4 0 

x. x-v?>?ftmi>mimm.x. ^onp-f^ > 

[0 09 1] 

[»»©»*] Ka*tt«a*J:»)*i«*oift— (Ctf5 
30 [mi] *«Ha©H*JBJIBCc J: S ^-7 XvJfilSg©! 

[@2] **ia^fl9t^ti*^iKiEi85*w-rsv>r^o 

[03] ^7X7^S^^t^/cfe(DlSi-C 
[0 4] *^OSlJ©ie»0«6C<fc-5^^Xvj8iS«a 

[05] *^fcfflc*6n«»ttBtt©«KMtf»4aiar 

40 [06] ^*<D^7 Xv*affl«gcomSi»WTM0^* 

[^#<DiftWl 
i 

2 3a**« 

3 v>T^n^«|&S 
4 

5 WNittV 

6 •vAzu&mm 

7 ^/x^A^S: 
50 8 gf^^S 
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9 -f^x-vmsM 
1 1 ummmm. 
i 3 mvtmm& 



(9) 3$g§ 2 0 0 1 - 3 0 8 0 7 1 
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* 1 5 ^KlHlSg (EiM) 
2 3 X a ? h 
* 25A, 25B i£AP 



[0 1] 



[02] 



[05] 




[03] 





[04] 









16 



(10) 0 0 1 -3 08 07 1 

F # - A (#^) 4K030 AA06 M18 BA40 BA44 CA04 
CA07 CA08 FA01 JA01 KA30 
KA45 LA15 U\24 
4M104 AA01 BB01 BB02 BB14 BB16 
BB17 BB18 BB30 BB36 DD08 
DD16 D017 D019 DD20 DD44 
D045 DD65 DD67 EE08 HH20 
5F004 AA01 BA20 BB07 BB13 BB14 
BB32 BD01 DA01 DA02 DA04 
DA05 DA06 DA17 DA18 DA24 
DA25 DA26 DBOO DB01 DB03 
DB07 DB08 DB09 DB10 DB12 
DB13 DB14 DB23 DB25 DB26 
EB03 

5F045 AA09 AB03 AB04 AB06 AB10 
AB31 AB32 AB33 AC01 AC02 
AC07 AC15 AC16 AC17 AF02 
AF08 AF09 BB02 BB09 DP04 
EH02 EH03 EH16 



